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Introduction {#sec007}
============

Perinatal depression has become a growing problem worldwide. Depressive symptoms develop anytime during pregnancy or within the first year after childbirth \[[@pone.0198730.ref001]\]. In the United States, about 6% of women experience depression during pregnancy \[[@pone.0198730.ref002]\] and one in nine women experience postpartum depression \[[@pone.0198730.ref003]\]. The World Health Organization (2017) reported that in developing countries, nearly 16% of women experience depressive symptoms during pregnancy and nearly 20% experience depressive symptoms after childbirth \[[@pone.0198730.ref004]\].

Research has shown that untreated perinatal depression can adversely affect birth outcomes \[[@pone.0198730.ref005]--[@pone.0198730.ref006]\], result in poor maternal-infant interaction \[[@pone.0198730.ref007]--[@pone.0198730.ref008]\] and increase the risk for child maltreatment \[[@pone.0198730.ref009]\]. For these reasons, many professional organizations (e.g., American College of Obstetrics and Gynecology, American Academy of Pediatrics) have recommended the use of depression screening measures in primary care settings and raised awareness of the need for treatment. The majority of preventive and treatment studies for perinatal depression include individual-level interventions targeting only mothers \[[@pone.0198730.ref010]--[@pone.0198730.ref011]\] or interventions that target maternal-infant interaction \[[@pone.0198730.ref012]--[@pone.0198730.ref013]\].

Research has identified a bidirectional association between family relational stress and perinatal depression in that lack of family support is both a predictor \[[@pone.0198730.ref014]--[@pone.0198730.ref015]\] and a consequence of perinatal depression \[[@pone.0198730.ref016]\]. Frequent arguments \[[@pone.0198730.ref017]\], gender role stress (e.g., males expression of fears of performance failure related to work and sex, female expression of fears of disruption in the couple relationship due to the introduction of a child) \[[@pone.0198730.ref018]\], conflict because one or both partners did not want the pregnancy \[[@pone.0198730.ref019]\], division of labor \[[@pone.0198730.ref020]\], poor support following stressful life events \[[@pone.0198730.ref021]\], lack of partner availability \[[@pone.0198730.ref022]\], and low intimacy \[[@pone.0198730.ref023]--[@pone.0198730.ref024]\] are associated with increased perinatal depressive symptoms. Several studies have also shown that marital/relationship dissatisfaction is associated with perinatal depression \[[@pone.0198730.ref016]--[@pone.0198730.ref017], [@pone.0198730.ref025]--[@pone.0198730.ref028]\]. For example, one study compared depressed and non-depressed women at two months post-delivery and found that women with depressive symptoms perceived that their partners did not share similar interests, provided little companionship, expressed disinterest in infant care, did not provide a feeling of connection, did not encourage them to get assistance to cope with difficulties, and expressed disagreement in infant care \[[@pone.0198730.ref016]\].

Family therapy interventions aim to change family dynamics, such as those mentioned in the above paragraph. Family therapy is based in systems theory, which generally focuses on the ways in which family interactions affect each individual family member's functioning and affect the family's overall functioning \[[@pone.0198730.ref029]--[@pone.0198730.ref030]\]. In considering the effectiveness of family therapy for treatment of depression outside the perinatal period, studies have shown that family therapy is an effective treatment for youth and adults with only depression and those with co-occurring depression \[[@pone.0198730.ref031]--[@pone.0198730.ref033]\].

Over the past decade, a growing body of research on the effectiveness of family therapeutic interventions for the prevention and treatment of perinatal depression has emerged. Research has shown that family therapeutic interventions that aim to prevent or reduce perinatal depression target communication skills related to expectations (including those that pertain to gender roles and the transition to parenthood) and emotional support \[[@pone.0198730.ref034]--[@pone.0198730.ref040]\], conflict management \[[@pone.0198730.ref038]--[@pone.0198730.ref039]\], and problem-solving skills related to shared responsibility in infant care and household activities \[[@pone.0198730.ref036]--[@pone.0198730.ref039]\]. Researched interventions that target these areas are usually theoretically based in psychoeducational \[[@pone.0198730.ref034]\] or cognitive-behavioral family therapy models \[[@pone.0198730.ref036]--[@pone.0198730.ref040]\].

Although perinatal depression affects family relational health \[[@pone.0198730.ref016]\], few high quality studies on psychotherapeutic treatments include family therapeutic interventions \[[@pone.0198730.ref034]--[@pone.0198730.ref035]\].The scope of preventive interventions that target mothers with subclinical depressive symptoms has greatly expanded over the past decade. Although most preventive psychotherapeutic interventions target only mothers with perinatal depressive symptoms \[[@pone.0198730.ref011]\], a growing awareness has developed regarding the importance of including the mothers' adult family members in interventions that aim to reduce perinatal depressive symptoms \[[@pone.0198730.ref040]\]. For example, there are systemic interventions for couples that focus on the transition to parenthood and aim to prevent the development of perinatal depression \[[@pone.0198730.ref036]--[@pone.0198730.ref040]\]. These types of interventions range in prevention type from universal \[[@pone.0198730.ref037]--[@pone.0198730.ref038]\] to indicated \[[@pone.0198730.ref040]\]. Although these types of interventions target couples, the focus is generally to improve communication to strengthen parenting \[[@pone.0198730.ref037]--[@pone.0198730.ref038],[@pone.0198730.ref040]\]. Some of the general goals of transition to parenthood programs are to facilitate healthy communication between parents, develop healthy family rules and limits, create shared responsibility in childrearing, and to teach parenting skills to increase positive behavior and prevent misbehavior in children \[[@pone.0198730.ref036]--[@pone.0198730.ref038]\].

Current study {#sec008}
-------------

The purpose of the current study is to evaluate the existing evidence on the effectiveness of family therapeutic interventions in reducing perinatal depressive symptoms and improving family functioning. We broadly defined family functioning as relationship satisfaction, cohesion, and couple communication as it pertains to emotional expression and problem-solving. In our study, we defined family therapeutic interventions as those that aim to improve relationships between the mother and at least one adult family member. These interventions included in this review are systemic in nature and address relationship dynamics (e.g., cohesion, couple communication) to create change to improve relational health.

The protocol for the current systematic review and meta-analysis is registered with PROSPERO (CRD42017075150). We acknowledge that the methods of our study can be compared and contrasted to those of other similar review studies \[[@pone.0198730.ref010]--[@pone.0198730.ref011], [@pone.0198730.ref013], [@pone.0198730.ref041]--[@pone.0198730.ref048]\]. The current study shares four similar methods with the previously published systematic reviews and meta-analyses. First, the interventions examined by us and others \[[@pone.0198730.ref010]--[@pone.0198730.ref011], [@pone.0198730.ref013], [@pone.0198730.ref041]--[@pone.0198730.ref043], [@pone.0198730.ref046]\] primarily focus on preventive psychosocial interventions or psychosocial treatments that aim to reduce perinatal depressive symptoms. Second, primary outcomes include both maternal depressive symptoms and family functioning \[[@pone.0198730.ref010], [@pone.0198730.ref013], [@pone.0198730.ref011], [@pone.0198730.ref041]--[@pone.0198730.ref043], [@pone.0198730.ref045]--[@pone.0198730.ref046]\]. Third, we conduct separate analyses for treatment and prevention studies using data analytic strategies that are similar to those in other published reviews \[[@pone.0198730.ref011],[@pone.0198730.ref043]\]. Finally, our study and other studies \[[@pone.0198730.ref011], [@pone.0198730.ref042]\] only include randomized controlled trials and cluster randomized trials.

The methods of our study differ from the other published reviews on similar topics \[[@pone.0198730.ref010]--[@pone.0198730.ref011], [@pone.0198730.ref013], [@pone.0198730.ref041]--[@pone.0198730.ref042], [@pone.0198730.ref045]--[@pone.0198730.ref046]\] in two ways. First, we have only included studies with family-based interventions that aimed to prevent or treat perinatal depression *and* improve family functioning. Second, we assess level of family involvement as a moderator of intervention impacts on maternal depressive symptoms.

In summary, our study will enhance the existing knowledge on effective family-based psychotherapeutic interventions for the prevention and treatment of perinatal depression. This study has three aims in the provision of preliminary evidence to: 1) extend existing clinical recommendations; 2) define a general level of family involvement that is necessary for mothers to achieve a reduction in depressive symptoms; and 3) define the appropriate intervention dose in which families achieve intended outcomes.

Objectives {#sec009}
----------

This study seeks to answer the following research question: What evidence exists on the effectiveness of family therapeutic interventions for the prevention and treatment of perinatal depression? We hypothesized that intervention impacts on maternal depressive symptoms and family functioning would be moderated by intervention intensity (prevention versus treatment), level of family involvement (average number of intervention sessions attended by mothers and their adult family members), and dosage (average session length and number of sessions attended by mothers). Our study explores the impact of these moderators on outcomes. Although the included studies that used different intervention models and included family therapeutic interventions from different theoretically-based models, variation in theoretically-based family therapeutic interventions used in the experimental groups only existed between the two treatment studies included in our review. All of the prevention studies (n = 5) included in our review used family therapeutic interventions that were theoretically based in cognitive-behavioral models in the experimental groups. Since moderation analysis could only be performed with a minimum of five studies, we were unable to test the models in which the family therapeutic interventions were based as a moderator for the two treatment studies. The primary goal of our study is to increase awareness of the benefits of family therapeutic interventions as both preventive and treatment mechanisms for this vulnerable population and their families.

Materials and methods {#sec010}
=====================

The protocol for the current systematic review and meta-analysis is registered with PROSPERO (CRD42017075150). This review included studies of family therapeutic interventions involving depressed women (pregnant *and* post-delivery) and at least one adult family member. In the current study, family member is defined as the depressed woman's significant close other (i.e., partner/spouse, grandparent, adult sibling, etc.). A two-stage review process was used for eligible studies; first, the quality of the research design was assessed in each study and second, threats of bias were assessed \[[@pone.0198730.ref049]\]. The guidelines established by the Cochrane Handbook for Systematic Reviews of Interventions \[[@pone.0198730.ref050]\] were used in our rigorous evaluation of the included studies and our meta-analysis. Compliance with the Preferred Reporting Items for Systematic reviews and Meta-Analysis \[[@pone.0198730.ref051]\] guidelines was ensured.

Eligibility criteria {#sec011}
--------------------

We used the Population, Intervention, Comparator, and Outcome (PICO) method \[[@pone.0198730.ref052]\] to develop the eligibility criteria for the included studies.

### Types of studies {#sec012}

The inclusion criteria encompassed randomized controlled trials and cluster randomized controlled trials testing the impact of family therapeutic interventions on maternal depression and family functioning outcomes. All studies were published in peer-reviewed journals.

### Types of populations {#sec013}

Studies targeting primaparous and multiparous women were included. Studies that included the mother (pregnant and postpartum up to six months) and at least one adult family member were included. We defined family member as someone with whom the mother was biologically related (e.g., her own mother) or was her close significant other (e.g., partner or spouse).

### Types of interventions {#sec014}

The studies that met inclusion criteria included systemic interventions applied to both parents/primary caregivers who were either expecting a baby or who had at least one infant. These interventions could address co-parenting, couple relational dynamics, or dynamics involving extended family members/ next of kin. All types of intervention intensity (e.g., universal, selective and indicated prevention, treatment) were included in our searches. We defined family therapy interventions as those that addressed relationship dynamics to create changes in relational functioning. Examples of family therapeutic interventions include: behavioral marital therapy, cognitive-behavioral skills training (e.g., couple communication, problem-solving, conflict management), interpersonal therapy, and solution-focused therapy.

### Types of providers {#sec015}

We did not restrict our search criteria to interventions that were only delivered by mental health professionals. The majority of the studies that met the inclusion criteria included interventions that were delivered by mental health professionals (e.g., social workers, doctoral trained Licensed Marriage and Family Therapist, psychologists, psychiatrists). A few studies included interventions that were delivered by psychology trainees who were supervised by licensed psychologist and interventions delivered by trained maternal and child health nurses.

### Types of comparators {#sec016}

Experimental intervention groups were compared to control groups comprised of standard care, treatment as usual, wait-listed, or no care conditions.

### Types of outcome measures {#sec017}

All included studies listed maternal depression as a primary outcome and listed family functioning as either a primary or secondary outcome. The primary outcome was maternal depressive symptoms, and studies that measured change in maternal depressive symptoms from baseline to at least one post-intervention time point were included. We also included studies with measures of family functioning at baseline and at least one post-intervention time point.

Excluded studies {#sec018}
----------------

The following studies were excluded from this review and meta-analyses: non-randomized trials; studies without maternal depression as a primary outcome; studies without a family functioning measure; studies focused on addiction or substance misuse/abuse; studies of mothers with medical conditions; studies of infants with medical conditions or complications at birth; studies that focused on only the mother-infant dyad without any other adult family member participation; studies of parents of children age two years old and older; studies with trauma-based interventions; studies with domestic violence interventions; studies that were not written in English; studies not published in peer-reviewed journals; and studies published prior to 1995.

Study selection criteria {#sec019}
------------------------

A Johns Hopkins Medical Institution Librarian expert assisted with the search syntax for each of the following six electronic databases: PubMed, PsycINFO, EMBASE, CINHAL, SCOPUS and The Cochrane Library (Cochrane Database of Systematic Reviews, Cochrane Register of Controlled Trials CENTRAL, Cochrane Methodology Register). The search syntax for each database was pilot tested, and the syntax was further refined until finalized. The initial searches were conducted from July 2017 through August 2017. The searches were re-run in each database in November 2017 immediately before the final analyses for retrieval of any new studies that met the study inclusion criteria. The searches included publication date restrictions and an English language restriction. The searches returned articles published between 1995 and 2017. The search strategy used for PubMed is included, below.

((((randomized controlled trial\[pt\] OR controlled clinical trial\[pt\] OR (randomised\[tiab\] OR randomized\[tiab\]) OR placebo\[tiab\] OR "drug therapy"\[Subheading\] OR randomly\[tiab\] OR trial\[tiab\] OR groups\[tiab\]) NOT ("animals"\[MeSH Terms\] NOT "humans"\[MeSH Terms\])) AND (\"psychosocial"\[tw\] OR "psychotherapy"\[tw\] OR "Psychotherapy"\[MeSH\] OR "family therapy"\[tw\] OR "Family Therapy"\[MeSH\] OR "family intervention"\[tw\] OR "family-based intervention"\[tw\] OR "family interventions"\[tw\] OR "family based"\[tw\] OR "family systems"\[tw\] OR "couple therapy"\[tw\] OR "marital therapy"\[tw\] OR "co-parenting"\[tw\] OR "Perinatal Mood Disorders"\[tw\] OR "mood disorder"\[tw\] OR "depression"\[tw\] OR "Depression"\[MeSH\] OR "Depressive Disorder"\[MeSH\] OR "Depressive Disorder"\[tw\] OR "Depressive Disorders"\[tw\] OR "Depression, Postpartum"\[tw\] OR "Postpartum Depression"\[tw\] OR "postnatal depression"\[tw\] OR "Antenatal Depression"\[tw\] OR "prenatal depression"\[tw\] OR "Peripartum Depression"\[tw\] OR "Perinatal Depression"\[tw\] OR "puerperal depression"\[tw\] OR "Depressive Disorder, Major"\[MeSH\] OR "Dysthymic Disorder"\[MeSH\] OR "Dysthymic Disorder"\[tw\] OR "dysthymia"\[tw\]) AND ("families"\[tw\] OR "Family"\[tw\] OR "Family"\[MeSH\] OR "Parents"\[tw\] OR "Parents"\[MeSH\] OR "Parent"\[tw\] OR "parental"\[tw\] OR "parenting"\[tw\] OR "caregiver"\[tw\] OR "caregivers"\[MeSH\] OR "caregivers"\[tw\] OR "care giver"\[tw\] OR "care givers"\[tw\] OR "Spouses"\[MeSH\] OR "spouses"\[tw\] OR "spousal"\[tw\] OR "partners"\[tw\] OR "partner"\[tw\]) AND ("Pregnancy"\[MeSH\] OR "pregnancy"\[tw\] OR "pregnancies"\[tw\] OR "prenatal"\[tw\] OR "postpartum"\[tw\] OR "antenatal"\[tw\] OR "postnatal"\[tw\] OR "peripartum"\[tw\] OR "puerperal"\[tw\] OR "perinatal"\[tw\] OR "primiparous"\[tw\] OR "multiparous"\[tw\])) AND (\"1995/01/01\"\[PDat\]: \"2017/12/31\"\[PDat\])) Filters: Publication date from 1995/01/01 to 2017/12/31; English

The selection of studies was conducted in three stages \[[@pone.0198730.ref049]\]. First, a content expert (first author) screened titles and abstracts of references retrieved from the searches using the Population, Intervention, Comparator, and Outcome (PICO) method \[[@pone.0198730.ref052]\]. Second, the content expert independently reviewed full-text articles. Any uncertainties regarding the inclusion of articles were resolved by consensus between the content expert and an expert evaluator (second author). Finally, the content expert repeated the searches to screen titles and abstracts of references retrieved to determine if any new studies had been published that were eligible for inclusion.

Data extraction {#sec020}
---------------

The content expert extracted data that aligned with the PICO criteria \[[@pone.0198730.ref052]\], baseline and follow up sample sizes, means, standard deviations, confidence intervals, and standard errors by study group for the primary outcome measures for all of the included studies. Demographic data were extracted for families (e.g., maternal age, paternal age, number of pregnancies, number of children, marital status, level of education, annual income) by study group. Data on the characteristics of the intervention group condition (e.g., intensity, types of systemic interventions experimental group model, number and length of sessions, duration of intervention, level of family member involvement) and control group conditions were extracted. Process data were extracted on the measurement of intervention fidelity, if reported in the article. Data were extracted to assess risks of bias and study quality (see the "Qualitative analysis of study quality" subsection for details).

Analysis {#sec021}
========

Qualitative analysis of study quality {#sec022}
-------------------------------------

Two evaluators (first and second authors) independently assessed the risk of bias for each included study using the Cochrane Collaboration\'s Tool for Assessing Risk of Bias, which measures six biases across seven domains: 1) Selection: random sequence generation and allocation concealment; 2) Performance: blinding of study participants and study personnel; 3) Detection: blinding of outcome assessment; 4) Attrition: incomplete outcome data; 5) Reporting: selective outcome reporting; and 6) Other: other sources of bias \[[@pone.0198730.ref053]\]. This tool provides detailed instructions for how to rate each risk of bias within each of the seven domains and each domain is rated as Low, Unclear, or High risk \[[@pone.0198730.ref053]\]. Bias in cluster randomized trials was assessed using additional criteria: 1) recruitment bias as it pertains to the randomization of all study sites at the same time; 2) baseline imbalance as it applies to the stratification or pair-matched randomization of sites; 3) explanations as to why any study sites were excluded from the analysis; 4) incorrect analysis; and 5) comparability with traditional RCTs \[[@pone.0198730.ref054]\]. We only included cluster randomized trials with low risk of bias these five additional criteria in the meta-analysis.

The Cochrane Collaboration Grades of Recommendation, Assessment, Development, and Evaluation \[[@pone.0198730.ref055]\] system was used to rate the overall quality of the seven included studies. GRADE includes a thorough assessment of the study design and its execution, consistency of the results, directness of evidence, precision, and publication bias \[[@pone.0198730.ref055]\]. Two evaluators (first and second authors) rated each included study on each criterion. Disagreements were resolved by consensus. Publication bias was not assessed since it can only be tested when a minimum of 10 studies are included in the meta-analysis to ensure there is adequate power to detect significant asymmetry \[[@pone.0198730.ref056]\]. Review Manager 5.3 software was used to create the risk of bias graphs within and across studies \[[@pone.0198730.ref057]\].

Quantitative data analysis {#sec023}
--------------------------

Seven studies (five prevention studies and two treatment studies) were included in the qualitative analysis. All primary outcomes were continuous. Stata 15.1 \[[@pone.0198730.ref058]\] statistical software for meta-analyses was used to analyze data for the seven remaining included studies. About 57% (4/7) of the included studies measured the outcomes immediately following the final experimental intervention session, and the remaining 43% (3/7) of the studies measured the outcomes within five months of the final experimental intervention session (see *[Table 1](#pone.0198730.t001){ref-type="table"}* for more details). The means and standard deviations were standardized using Stata 15.1 \[[@pone.0198730.ref058]\]. Standard deviations were pooled using a very conservative formula that assumed the baseline and post-intervention measures were not correlated since these were not reported in the included studies \[[@pone.0198730.ref049]\]. Standardized mean differences (SMD) were calculated as the bias-adjusted difference using Hedge's g between the study groups \[[@pone.0198730.ref049]\]. The I^2^ statistic was used to assess heterogeneity between studies. Fixed effects models were used for the primary outcomes.

10.1371/journal.pone.0198730.t001

###### Characteristics of included studies.

![](pone.0198730.t001){#pone.0198730.t001g}

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study                                                                                                  Intervention Group Condition                                                                                      Control Group\                                                                                                                                Primary Outcome\                                                                                                                                                          
                                                                                                                                                                                                                           Condition                                                                                                                                     Measures                                                                                                                                                                  
  ------------------------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------ ---------------------------------------------------------------------------------------------------
  Daley-McCoy et al., 2014[^e^](#t001fn005){ref-type="table-fn"}\                                        [Intensity:]{.ul} Universal.\                                                                                     Women and their partners (n = 47)\                                                                                                            [Duration]{.ul}: 5 standard antenatal care classes with an additional session after the last class.\               Standard care\                                         [Depression]{.ul}: Edinburgh Postnatal Depression Scale (EPDS).\
  \[[@pone.0198730.ref020]\]                                                                             [Model: "]{.ul}Psychoeducation."\                                                                                 expecting their first baby                                                                                                                    [Length:]{.ul} 2 hours.\                                                                                           (n = 36)                                               [Family Functioning]{.ul}: Couple Communication Scale.
                                                                                                         [SI:]{.ul} Communication and problem-solving skills training[^a^](#t001fn001){ref-type="table-fn"}                                                                                                                                                              [Format]{.ul}: Group.                                                                                                                                                     

  Feinberg & Kan, 2008[^b^](#t001fn002){ref-type="table-fn"}\                                            [Level:]{.ul} Universal.\                                                                                         Women and their partners (n = 79) expecting their first baby                                                                                  [Duration]{.ul}: 4 prenatal classes and 4 postnatal classes.\                                                      No treatment control condition\                        [Depression:]{.ul} Center for Epidemiological Studies Depression Scale.\
  \[[@pone.0198730.ref022]\]                                                                             [Model:]{.ul} "Family Foundations."\                                                                                                                                                                                                                            [Length:]{.ul} 2 hours.\                                                                                           (n = 73)                                               [Family Functioning]{.ul}: Video-taped couple interactions.
                                                                                                         [SI:]{.ul} Communication, problem-solving, and conflict management skills[^a^](#t001fn001){ref-type="table-fn"}                                                                                                                                                 [Format]{.ul}: Group.                                                                                                                                                     

  Fisher et al., 2016[^b^](#t001fn002){ref-type="table-fn"}^,^ [^f^](#t001fn006){ref-type="table-fn"}\   [Level:]{.ul} Universal.\                                                                                         First-time parents (n = 187) of infants                                                                                                       [Duration]{.ul}: 1 session integrated into standard primary care program.\                                         Standard care\                                         [Depression]{.ul}: Patient Health Questionnaire-- 9 item.\
  \[[@pone.0198730.ref021]\]                                                                             [Model:]{.ul} "What Were We Thinking."\                                                                                                                                                                                                                         [Length]{.ul}: 6 hours.\                                                                                           (n = 177)                                              [Family Functioning]{.ul}: Intimate Bonds Measure and a single item relationship quality measure.
                                                                                                         [SI:]{.ul} Communication, conflict management skills & parenting skills[^a^](#t001fn001){ref-type="table-fn"}                                                                                                                                                   [Format]{.ul}: Group.                                                                                                                                                     

  Gambrel & Piercy 2015\                                                                                 [Level:]{.ul} Universal.\                                                                                         Women and their partners (n = 32) expecting their first baby                                                                                  [Duration]{.ul}: 4 weekly sessions.\                                                                               Wait-list control group (n = 34)                       [Depression]{.ul}: Depression Anxiety Stress Scale--Depression subscale.\
  \[[@pone.0198730.ref023]\]                                                                             [Model:]{.ul} "Mindfulness-based relationship education."\                                                                                                                                                                                                      [Length]{.ul}: 2 hours.\                                                                                                                                                  [Family Functioning]{.ul}: Couple Satisfaction Index.
                                                                                                         [SI:]{.ul} Cognitive, interpersonal mindfulness skills[^a^](#t001fn001){ref-type="table-fn"}                                                                                                                                                                    [Format:]{.ul} Group.                                                                                                                                                     

  Misri et al., 2000\                                                                                    [Level:]{.ul} Treatment.\                                                                                         Postpartum women[^g^](#t001fn007){ref-type="table-fn"} diagnosed with MDD[^c^](#t001fn003){ref-type="table-fn"} and their partners (n = 32)   [Duration]{.ul}: 6 weekly sessions followed by 1 session, a month later. Partners attended 4 of the 7 sessions.\   Psychoeducation sessions with only patients (n = 25)   [Depression]{.ul}: EPDS.\
  \[[@pone.0198730.ref016]\]                                                                             [Model:]{.ul} "Psychoeducation."\                                                                                                                                                                                                                               [Length]{.ul}: Not specified.\                                                                                                                                            [Family Functioning:]{.ul} Dyadic Adjustment Scale.
                                                                                                         [SI:]{.ul} Supportive communication.                                                                                                                                                                                                                            [Format]{.ul}: Individual couple sessions.                                                                                                                                

  Mulcahy et al., 2010[^b^](#t001fn002){ref-type="table-fn"}\                                            [Level:]{.ul} Treatment.\                                                                                         Postpartum women[^g^](#t001fn007){ref-type="table-fn"} (n = 23) diagnosed with MDD^c^ and their partners                                      [Duration]{.ul}: 8 weekly sessions and 1 partner session.\                                                         Treatment as usual (n = 27)                            [Depression]{.ul}: EPDS.\
  \[[@pone.0198730.ref017]\]                                                                             [Model:]{.ul} "Interpersonal Group Therapy."\                                                                                                                                                                                                                   [Length]{.ul}: 2 hours.\                                                                                                                                                  [Family Functioning]{.ul}: Dyadic Adjustment Scale.
                                                                                                         [SI:]{.ul} Partners learned to support and respond to depressed women.                                                                                                                                                                                          [Format:]{.ul} Group.                                                                                                                                                     

  Ortiz Collado et al., 2014[^e^](#t001fn005){ref-type="table-fn"}\                                      [Level:]{.ul} Indicated prevention.\                                                                              Pregnant women[^g^](#t001fn007){ref-type="table-fn"} and their partners (n = 138)                                                             [Duration]{.ul}: 10 weekly sessions.\                                                                              Standard\                                              [Depression:]{.ul} EPDS.\
  \[[@pone.0198730.ref026]\]                                                                             [Model:]{.ul} Humanistic and cognitive-behavioral.[^d^](#t001fn004){ref-type="table-fn"}\                                                                                                                                                                       [Length]{.ul}: 2 hours and 15 minutes.\                                                                            Care (n = 116)                                         [Family Functioning]{.ul}: Dyadic Adjustment Scale.
                                                                                                         [SI:]{.ul} Communication skills to strengthen affective bonds.[^a^](#t001fn001){ref-type="table-fn"}                                                                                                                                                            [Format:]{.ul} Group.                                                                                                                                                     
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^We classified these interventions as cognitive-behavioral.

^b^ Only included in the meta-analysis for the depression outcome. See the subsection "Managing missing quantitative data" for more details.

^c^MDD = Major Depressive Disorder.

^d^Classification of systemic interventions was confirmed through personal communication with Dr. Ortiz Collado.

^e^Follow-ups occurred between one month and six weeks (n = 2) after the last intervention session.

^f^Follow-up occurred five months after the last intervention session.

^g^Primaparous and multiparous women were included.

Random and fixed effects models were used for the subgroup analyses. The likelihood of type one and type two errors increases as more subgroup analyses are performed \[[@pone.0198730.ref059]\] and for this reason, subgroup analyses were only conducted on a minimum of five studies to determine if hypothesized moderators strengthened intervention impacts on outcomes. Only one subgroup analysis that included all seven studies, and the remainder of the subgroup analyses were restricted to the five prevention studies. We used a random effects model to assess whether intervention intensity (universal prevention, indicated prevention, or treatment) moderated impacted on maternal depression outcomes for all seven studies. We used stratified analysis for study quality to assess discrepancies in results that were based on bias.

We only conducted the moderation analysis using the five prevention studies. This decision was made given the differences in the sample characteristics between the two types of studies (i.e., the treatment studies only included mothers diagnosed with Major Depressive Disorder and the prevention studies included mothers with varied levels of depressive symptoms) and the focus of the intervention (i.e., treatments focused on depression and preventive interventions primarily focused on general functional improvement during the transition to parenthood). The following moderators were tested in the five prevention studies: level of family involvement in intervention sessions (attendance at least 80% of sessions vs attendance at 79% or fewer sessions) and dosage (six or more sessions totaling at least 12 hours vs five or fewer sessions under 12 hours). Although we intended to assess the quality of the monitoring of fidelity, there were too few studies (n = 4) that included information on fidelity.

Managing missing quantitative data {#sec024}
----------------------------------

For the trials that did not adjust for clustering, the recommended intraclass correlation (ICC) of 0.05 was used to calculate the design effect and to adjust the standard errors \[[@pone.0198730.ref054]\]. We determined that one cluster randomized trial and one randomized controlled trial (n = two prevention studies) could not be included in the analysis for the family functioning outcome because the measures could either not be standardized or the outcome was measured at time points that did not align with the measurement points in the other included studies. We also excluded one treatment study that was a randomized controlled trial from this analysis because the family functioning measure was only administered to mothers and not their family members.

Results {#sec025}
=======

[Fig 1](#pone.0198730.g001){ref-type="fig"} summarizes the study selection process and adheres to PRISMA guidelines \[[@pone.0198730.ref060]\]. The PRISMA checklist is included in [S1 Table](#pone.0198730.s001){ref-type="supplementary-material"}.

![PRISMA diagram of study selection process.](pone.0198730.g001){#pone.0198730.g001}

Qualitative results {#sec026}
-------------------

A total of seven studies (n = two cluster randomized trials, n = five randomized controlled trials) were included in the qualitative synthesis. We used stratified analysis for study quality to assess discrepancies in results that were based on bias in the prevention studies and in the two treatment studies. These analyses did not produce any findings that indicated that the results were influenced by bias. The characteristics of the seven studies included in the qualitative synthesis are summarized in [Table 1](#pone.0198730.t001){ref-type="table"} by reference, intervention group condition, control group condition, and outcome measure.

As shown in [Table 1](#pone.0198730.t001){ref-type="table"}, most of the studies included interventions that are based in cognitive-behavioral couple therapy. This model of therapy focuses on challenging thoughts that interfere with healthy communication and problem-solving and teaching couples specific skills to improve communication, reduce conflict, and increase shared problem-solving \[[@pone.0198730.ref061]\]. One study used a psychoeducational model where partners were educated on perinatal depression and positive dyadic interaction was encouraged \[[@pone.0198730.ref049]\]. Another study used an interpersonal model that included specific strategies for couples to increase perspective-taking, support and responsiveness \[[@pone.0198730.ref035]\].

[Fig 2](#pone.0198730.g002){ref-type="fig"}, which summarizes the evaluators' judgments about each risk of bias item presented across all included studies. The findings for the biases by which the seven studies were judged are summarized in the following six subsections. Review Manager 5.3 software was used to create the risk of bias graph ([Fig 2](#pone.0198730.g002){ref-type="fig"}) \[[@pone.0198730.ref057]\].

![Authors' judgments of risk of bias across all included studies.\
Review Manager 5.3^44^ software used to create Fig 2.](pone.0198730.g002){#pone.0198730.g002}

Selection bias includes both random sequence generation and allocation concealment \[[@pone.0198730.ref056]\]. As shown in [Fig 2](#pone.0198730.g002){ref-type="fig"}, 86% of the included studies \[[@pone.0198730.ref035]--[@pone.0198730.ref039], [@pone.0198730.ref040]\] were judged to have low risk of bias for random sequence generation and the remaining study was judged to have unclear risk of bias \[[@pone.0198730.ref034]\]. For allocation concealment, 71% of the studies \[[@pone.0198730.ref036]--[@pone.0198730.ref039], [@pone.0198730.ref040]\] were judged as low risk of bias and the remaining studies were judged as unclear risk of bias \[[@pone.0198730.ref034]--[@pone.0198730.ref035]\]. Overall, 86% of studies \[[@pone.0198730.ref034]--[@pone.0198730.ref035], [@pone.0198730.ref037]--[@pone.0198730.ref039], [@pone.0198730.ref040]\] had a low risk of performance bias because either study participants could not be blinded given the nature of the intervention or only research personnel were blinded as it was not feasible to blind interventionists. The remaining study \[[@pone.0198730.ref036]\] was judged as unclear because there was insufficient evidence that the lack of blinding of participants influenced the outcomes.

Detection bias involves the blinding of outcome assessors \[[@pone.0198730.ref056]\]. All primary outcome measures were self-report measures, which are usually the most feasible types of measures to use in evaluating psychosocial interventions. Given that data collectors were blinded to the study group assignment in only 43% studies \[[@pone.0198730.ref036], [@pone.0198730.ref038], [@pone.0198730.ref040]\] judged as low risk of bias, about 57% of studies \[[@pone.0198730.ref034]--[@pone.0198730.ref035], [@pone.0198730.ref038]--[@pone.0198730.ref039]\] were judged as unclear. A total of 71% of studies \[[@pone.0198730.ref034]--[@pone.0198730.ref035], [@pone.0198730.ref037]--[@pone.0198730.ref039]\] were judged as low risk of attrition bias. The risk of attrition bias was unclear for the remainder of the studies \[[@pone.0198730.ref036], [@pone.0198730.ref030]\] because the number of drop outs was reported by study group but not with complete reasons. A total of 86% \[[@pone.0198730.ref034]--[@pone.0198730.ref035], [@pone.0198730.ref037]--[@pone.0198730.ref039], [@pone.0198730.ref040]\] of studies were judged as low risk of reporting bias and one study \[[@pone.0198730.ref036]\] was judged as unclear. For Other bias, all seven studies (100%) were judged as low risk of bias. Finally, the quality ratings for the seven included studies ranged from moderate to high. Six studies (86%) \[[@pone.0198730.ref034]--[@pone.0198730.ref037], [@pone.0198730.ref039], [@pone.0198730.ref040]\] were judged as moderate quality because these studies included unclear risks of bias. One study \[[@pone.0198730.ref038]\] was judged as very high quality since the risks of bias were low across all domains.

Characteristics of study population {#sec027}
-----------------------------------

A total of 801 mothers and their partners (control group n = 385; intervention group n = 416) participated in all seven studies included in the meta-analysis. Two treatment studies and five prevention studies were included in the meta-analysis. The two treatment studies \[[@pone.0198730.ref034]--[@pone.0198730.ref035]\] only recruited mothers who met diagnostic criteria for Major Depressive Disorder during the postpartum period. The remaining five prevention studies included universal programs \[[@pone.0198730.ref036]--[@pone.0198730.ref039]\] and an indicated program for mothers at risk for developing depression \[[@pone.0198730.ref040]\]. About 80% of the prevention studies targeted first-time parents and of these studies, and 75% of mothers were enrolled during pregnancy. The remaining studies enrolled mothers within six months of the birth of the baby.

All studies reported maternal age and overall, the average age of mothers was 31.1 years old (SD = 4.92). The mean paternal age was only reported in two studies (M = 30.8 years old) but only one study reported the standard deviation. All couples were either married or in a committed relationship. Family annual income was reported in about 70% of studies and ranged from low to moderately high with the majority of participants having middle class annual incomes. About 85% of studies reported maternal education, it ranged from elementary school to college education with nearly all of mothers having at least a high school education. Parental race was only reported in three studies, and the majority of participants were White (91%). Since there was limited variability in demographic characteristics, subgroup analyses were not conducted for the primary outcomes.

Quantitative results for primary outcomes {#sec028}
-----------------------------------------

The overall findings for maternal depressive symptoms and family functioning, and the moderation analysis for maternal depression are presented in the following sections.

Maternal depressive symptoms {#sec029}
----------------------------

For the maternal depressive symptoms, the overall findings for the meta-analysis that included all seven studies are presented in [Fig 3](#pone.0198730.g003){ref-type="fig"}. Overall, we found a statistically significant reduction in maternal depressive symptoms from baseline to the first follow up time point (SMD = -0.178, 95% CI = -0.317, -0.039; z = 2.51, *p* = .01; I^2^ = 1.1%).

![Summary of findings for maternal depressive symptoms at post-intervention.](pone.0198730.g003){#pone.0198730.g003}

A random effects model revealed significant associations for mothers who participated in an indicated preventive intervention (SMD = -0.373, 95% CI = -0.725, -0.020; z = 2.07, *p* = 0.04) and those who participated in treatment (SMD = -0.523, 95% CI = -1.045, -0.002; z = 1.97, *p* = 0.05) when compared to those who participated in universal prevention interventions (SMD = -0.093, 95% CI = -0.253, 0.068; z = 1.13, *p* = 0.26).

Two moderators were explored in the five prevention studies: dosage and level of family involvement. Level of family involvement was dichotomized using the mean percentage of sessions attended by family members (79% or fewer sessions = 2 studies; 80% of sessions or more = 3 studies). A fixed effects model revealed a significant association in that mothers of family members who attended at least 80% of the intervention sessions experienced a significantly greater decrease in depressive symptoms (SMD = -0.154, 95% CI = -0.309, 0.001; z = 1.94, *p* = 0.05, I^2^ = 0.0%) than those of family members who attended fewer intervention sessions (SMD = -0.038, 95% CI = -0.479, 0.402; z = 0.17, *p* = 0.87, I^2^ = 0.0%).

Dosage was measured by number of sessions and intervention duration in hours in the prevention studies (six or more sessions totaling at least 12 hours = 3 studies; five or fewer sessions under 12 hours = 2 studies). A fixed effects model revealed a trend in a reduction in depressive symptoms in mothers who attended sessions six or more sessions totaling at least 12 hours (SMD = -0.210, 95% CI = -0.429, 0.009; z = 1.88, *p* = 0.06; I^2^ = 0.0%) when compared to those with a lower dosage (SMD = -0.085, 95% CI = -0.282, 0.111; z = 0.85, *p* = 0.40; I^2^ = 0.0%).

Family functioning {#sec030}
------------------

This outcome was evaluated at the couple-level, rather than the individual-level. A total of four studies (three prevention studies and one treatment study) were included in the analysis. The overall findings are presented for the meta-analyses for couples in [Fig 4](#pone.0198730.g004){ref-type="fig"}. Overall, the results revealed a trend in improving family functioning (SMD = -0.155, 95% CI = -0.339, 0.029; z = 1.65, *p* = .10; I^2^ = 0.0%). Since only four studies were included, moderation analysis was not possible for this outcome.

![Summary of findings for family functioning at post-intervention.\
^†^ Trend.](pone.0198730.g004){#pone.0198730.g004}

Discussion {#sec031}
==========

Summary of evidence {#sec032}
-------------------

The purpose of this systematic review and meta-analysis was to synthesize the available evidence on family therapeutic intervention impacts on reducing perinatal depressive symptoms and improving family functioning. Although all of the interventions targeted couples, the scope of the interventions primarily encompassed couple communication that pertained to parenting. For this reason, we did not define these systemic interventions as couple therapeutic interventions. Our findings showed that family therapeutic interventions significantly reduce perinatal depressive symptoms but the impact varies by intervention intensity (universal, indicated, or treatment). Overall, we found statistically significant reductions in perinatal depressive symptoms for mothers who participated in indicated preventive and treatment interventions. This finding is not surprising given that these subgroups of mothers showed greater reductions in depressive symptoms than did those who participated in universal interventions since their depressive symptoms were not that severe and there appeared to be little room for improvement. Our moderation analysis of the level of family involvement in the intervention was restricted to the five prevention studies. We were unable to do the moderation analysis for the treatment studies because there were only two studies, which is too few for a moderation analysis. As originally hypothesized, our analysis of level of family involvement showed that mothers of family members who attended at least 80% of the preventive intervention sessions experienced a statistically significant decrease in depressive symptoms when compared to those of family members who attended fewer sessions. This finding is consistent with the aim of these interventions to strengthen relationships, and positive relationships serve as a protective factor against depression \[[@pone.0198730.ref016]\]. Nonetheless, this finding should be interpreted with caution since we were only able to include five prevention studies in this analysis.

Dosage was measured by number of sessions attended by mothers and intervention duration in hours in the prevention studies. Our results for dosage only revealed a trend (*p* = .06) in reducing depressive symptoms for mothers who attended six or more sessions totaling at least 12 hours when compared to those who attended fewer sessions. However, it is possible that the inclusion of more studies could produce a significant result. For this reason, this finding should be interpreted with caution.

Furthermore, we found a trend (*p* = 0.10) in improving family functioning. We included four studies (three prevention studies and one treatment study) that measured this variable using responses from both partners. As previously mentioned, two prevention studies were excluded from this analysis because either the measures could not be standardized or the follow-up time points did not align with those of the other included studies. A treatment study was also excluded because the family functioning measure was only administered to mothers, and not their family members. It is possible that the smaller sample size contributed to the trend rather than a statistically significant result. For this reason, this result should be interpreted with caution.

Limitations {#sec033}
-----------

There are some limitations in our study. First, the generalizability of our results may not be applicable to diverse populations. Given that the samples in the included studies lacked diversity (e.g., majority were middle class, primiparous mothers), there is a need for research with populations that vary by maternal age (e.g., adolescents vs adults), ethnicity and socioeconomic status. Furthermore, a key limitation of the literature reviewed on couple-based interventions for perinatal depression is the inclusion of only heterosexual couples. An important area for future research on this topic is the inclusion of same-sex couples. Second, we did not have access to the correlations for the baseline and follow-up outcome measures, which resulted in very conservative pooled standard deviations. Although statistical methods exist for imputing correlations, we were not comfortable using these methods and we assumed that baseline and follow-up measures were not correlated. If the baseline and follow-up outcome measures are correlated, then we most likely underestimated the significant effects of the intervention impacts on maternal depressive symptoms and family functioning. Finally, all of the measures for maternal depressive symptoms and family functioning were self-report and are subject to bias.

Conclusions {#sec034}
-----------

Given the deleterious effects of perinatal depression on the family system \[[@pone.0198730.ref007], [@pone.0198730.ref009], [@pone.0198730.ref012]\], more research is needed on family therapeutic interventions that aim to prevent or treat perinatal depression. This area of research is innovative and the field is substantially growing. The limited number of included studies represents the few high quality controlled trials that have been conducted with this vulnerable population.

The research on family-based interventions for perinatal depression is still in the early stages of development. For this reason, we do not have data on the percentage of women who receive family therapy for the prevention or treatment of perinatal depression. Given that around 30% of adults with depression seek psychotherapy \[[@pone.0198730.ref062]\] and less than 30% of women who screen positive for perinatal depression attend a mental health visit (for psychotherapy or psychiatric medication) \[[@pone.0198730.ref063]--[@pone.0198730.ref065]\] with approximately 6% completing treatment in the United States \[[@pone.0198730.ref063],[@pone.0198730.ref065]\], we suspect that a lower percentage of women with perinatal depression seek family therapy for two reasons.

First, stigma prevents many women with perinatal depression from seeking treatment because they are afraid of the consequences (e.g., Child Protective Services might think the mother is "crazy" and remove the baby from her care) \[[@pone.0198730.ref066]\]. Second, barriers may create difficulties in delivering and receiving these family therapeutic in real world settings. Barriers faced by providers may limit the use of family therapy interventions that aim to prevent or treat perinatal depression. For example, providers without family therapy training would need to incur costs for this type of training and possibly costs for supervision over an extended period of time, which may deter some providers from pursuing the needed education to deliver these types of interventions. Thus, the lack of available qualified providers may limit dissemination of these types of interventions. Furthermore, health insurance companies may vary in level of reimbursement for family therapy by provider type. In addition to barriers experienced by providers, families may encounter the following barriers: lack of childcare in postnatal populations, lack of family member availability due to time restrictions, and limited or no health insurance coverage for family therapy. In summary, the evidence that supports the use of family therapeutic interventions to prevent and treat perinatal depression described in our study should be considered in conjunction with potential barriers that interfere with implementation of these interventions and family receipt of these services.

The current study can serve as a catalyst for future research on the effectiveness of family therapeutic interventions that aim to prevent or treat perinatal depression and improve family functioning. Our primary recommendation is for future research to expand the existing knowledge with a wider variety of women (adolescents and adults with varied ethnicities and socioeconomic statuses) that may require different types and dosages of family therapeutic interventions. Furthermore, future research should include interventions that target the mother (pregnant and post-delivery) and her extended family members (e.g., grandparents, next of kin, adult siblings, etc.). Our study offers ample evidence to facilitate future research on family therapeutic interventions that aim to prevent or treat perinatal depression.
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